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Introduction
Pulmonary arteriovenous malformations (PAVM) are 
abnormal communications between pulmonary artery 
branches and pulmonary veins, and are seen in 60% of  
cases with hereditary hemorrhagic telangiectasia (1, 2).
To prevent the complications of  PAVM, transcatheter 
vaso-occlusion is widely accepted as the first-line treatment 
if  the size of  the afferent vessel is larger than 3 mm (3). 
Paradoxical embolization of  occlusive material has been 
described in 2.5 % to 6.3 % of  cases (3, 4). Migration of  
embolic material usually reaches the systemic circulation 
through the left heart (5). It is only on rare occasions that 
the occlusive material is trapped in the left cardiac cham-
bers. We report a rare case of  successful percutaneous re-
trieval of  a coil that migrated into the left atrium during the 
embolization procedure of  a PAVM.
Case report
A 34-year-old woman with hereditary telangiectasia un-
derwent a helical CT scan to assess the presence of  a 
PAVM that was first visualized on a standard chest X-ray. 
The malformation was located in the anterior basal seg-
ment of  the right lower lobe. The aneurysmal sac was 30 x 
25 mm. The feeding artery was unique and was 9 mm 
wide. The venous drainage consisted of  one simple vein 
(Fig. 1). These findings correspond to a simple type PAVM 
(6), as opposed to a complex type with multiple feeding 
arteries and draining veins.
After obtaining informed consent, we performed an em-
bolization procedure under local anesthesia via a right 
transfemoral venous approach. A 6-French pigtail catheter 
was inserted into the right pulmonary artery, and angiogra-
phy was performed (Fig. 2a). In order to exclude the 
PAVM, a right coronary Judkins catheter (Cordis Corpora-
tion, Miami, FL, USA) was advanced to the distal part of  
the feeding vessel, and a short Tornado coil MWCE-35 5/
10 mm (Cook Medical, Limerick, Ireland) was deployed 
with the small end first. Immediately after the insertion of  
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Figure 1. 34-year-old woman with a known arteriovenous 
pulmonary malformation (PAVM). Chest CT demonstrates 
the large aneurysmal sac of the PAVM in the right inferior 
lobe.
the coil, it migrated into the aneurysmal sac. A rapid occlu-
sion of  the afferent artery was intended to reduce the in-
flow pressure. The coil, however, moved distally a few sec-
onds later and ended up lodged in the left atrium. The pa-
tient remained asymptomatic, and no abnormalities were 
observed on the electrocardiogram (ECG). The coil seemed 
unstable on fluoroscopy, with a high mobility for several 
seconds, and then stabilized by adhering to the leaflets of  
the mitral valve (Fig. 2b).
After an intravenous injection of  5000 UI of  heparin, the 
decision was taken to try a transvalvular approach through 
a right arterial femoral access. In order to preserve the mi-
tral apparatus, it was decided not to use a snare directly. 
The left atrium was catheterized in a retrograde fashion 
through the aortic valve and then through the mitral valve. 
A 6F internal mammary guiding catheter (Cordis) was then 
used to dislodge the coil under fluoroscopic guidance and 
continuous ECG monitoring. With gentle taps on the 
proximal end of  the coil, the distal end moved up to the 
aortic valve, where it was suitable for a safe removal with a 
25-mm Amplatz Goose Neck snare (EV3, Plymouth, MN, 
USA), using the same guiding catheter (Fig. 3).
Because of  the length of  the intervention, it was decided 
to postpone the embolotherapy of  the PAVM for another 
session. A cardiac MRI performed after the intracardiac 
procedure showed no lesions or dysfunction of  the mitral 
apparatus. Two weeks later, the procedure was successfully 
achieved with the insertion of  three coils of  0.018-inch 
MWCE Tornado 10/5 mm and three coils of  0.018-inch 
MWCE 8/5 mm (Cook Medical). One month after the 
embolotherapy, computed tomography confirmed occlu-
sion of  the PAVM.
 
Discussion
Until the late 1970s, the only treatment of  PAVM was 
surgical resection (7, 8). Today, transcatheter embolization 
with microcoils is a standard choice for occlusion of  
PAVMs, which preserves lung tissue from destructive lobec-
tomy or arterial ligations.
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Figure 2. 34-year-old woman with a known arteriovenous pulmonary malformation (PAVM). A. Selective catheterization of the 
afferent artery in order to exclude the PAVM with coils. B. Distal migration of the coil into the left cardiac chambers (black 
asterisk). 
 
Figure 3. 34-year-old woman with a known arteriovenous 
pulmonary malformation (PAVM). Snare loop device placed 
at the level of the aortic valve via a femoral artery approach 
in order to remove the coil after dislodging it from the mitral 
apparatus.
Although embolotherapy is a safe procedure, there re-
mains a small risk of  coil migration. Several studies have 
followed migrated foreign bodies that were left in situ 
within the cardiovascular system (9, 10). Extrapolation from 
these studies suggests that these complications pose major 
risks to patients. Hence, every effort should be done to pre-
clude coils from migration in the first place. Embolization 
must occlude the feeding artery as distally as possible, pre-
serving the normal pulmonary vessels in order to avoid lung 
infarction. Care must also be taken to avoid underestima-
tion of  coil size and to use the large end first when 
applicable.
For example, in our patient, the choice of  a 5/10-mm 
coil was appropriate. However, the small end of  the coil 
(5mm) was undersized compared to the vessel. With the 
small end introduced first, there was no possibility to firmly 
anchor the coil, which was doomed to unwind and to mi-
grate distally. In this case, the choice of  a large-end-first 
(LEF) configuration would have been probably more suit-
able. With such a type of  coil, care should be taken to have 
a large end sufficiently wide to secure the coil. 
Recently, other techniques such as controlled released 
coils and vascular plugs have been introduced to improve 
the safety of  embolization procedures (11, 12). At the time 
of  our procedure, such devices were not available. Such a 
vascular plug might have been a more secure embolization 
agent. 
Migration of  embolic material in the context of  PAVM 
treatment has been reported in other series (3, 4). Neverthe-
less, the migration and the entrapment of  a coil into the 
mitral apparatus has never been described. Methods for 
retrieving a migrated coil from within the cardiac cavities 
after PAVM embolotherapy have only rarely been reported 
(13, 14). Both of  these cases referred to migration into the 
ventricles (the left ventricle in the first case and the right 
ventricle in the second case). These migrated coils were 
easily snared from these locations without the need for ad-
ditional maneuvers. 
In our case, however, the migrated coil clung to the mi-
tral valve. Attempts to snare it directly from the valve leaflet 
could not be done safely. Based on previous experience 
reported in the pediatric cardiology literature (15-17), we 
know that intracardiac foreign bodies can present serious 
complications during extraction. As an example, in the case 
of  Haitjema et al. (13), the extraction was followed by a 
pericardial tamponade due to a ventricular wall perfora-
tion. Thus, particular attention should be given to preserv-
ing the delicate ventricular endocardium and the integrity 
of  the valvular system. Other authors advocate the admini-
stration of  heparin immediately after coil migration to pre-
vent thrombus formation (18). Following this, attempts 
should be made to move the coil into a safer location where 
it can be more easily retrieved with a lower risk of  iatro-
genic injury.
It is important to be aware of  this complication, which to 
our knowledge has not been previousl reported, and of  the 
possibility of  a two-step retrieval procedure in order to 
spare the patient from a thoracotomy.
References
1.	 Dines DE, Arms RA, Bernatz PE, Gomes MR. Pul-
monary arteriovenous fistulas. Mayo Clin Proc 
1974;49:460-5. [PubMed]
2.	 Gossage JR, Kanj G. Pulmonary arteriovenous mal-
formations. A state of  the art review. Am J Respir Crit 
Care Med 1998;158:643-61. [PubMed]
3.	 White RI, Jr., Lynch-Nyhan A, Terry P, et al. Pulmo-
nary arteriovenous malformations: techniques and 
long-term outcome of  embolotherapy. Radiology 
1988;169:663-9. [PubMed]
4.	 Pollak JS, Egglin TK, Rosenblatt MM, Dickey KW, 
White RI, Jr. Clinical results of  transvenous systemic 
embolotherapy with a neuroradiologic detachable bal-
loon. Radiology 1994;191:477-82. [PubMed]
5.	 Huggon IC, Qureshi SA, Reidy J, Dos Anjos R, Baker 
EJ, Tynan M. Percutaneous transcatheter retrieval of  
misplaced therapeutic embolisation devices. Br Heart J 
1994;72:470-475. [PubMed]
6.	 White RI, Jr., Mitchell SE, Barth KH, et al. Angioar-
chitecture of  pulmonary arteriovenous malformations: 
an important consideration before embolotherapy. AJR 
Am J Roentgenol 1983;140:681-6. [PubMed]
7.	 Fox LS, Buntain WL, Brasfield D, Tiller R, Lynn HB, 
Longino LA. Pulmonary arteriovenous malformations 
in children. J Pediatr Surg 1979;14:53-7. [PubMed]
8.	 Taylor BG, Cockerill EM, Manfredi F, Klatte EC. 
Therapeutic embolization of  the pulmonary artery in 
pulmonary arteriovenous fistula. Am J Med 
1978;64:360-5. [PubMed]
9.	 Bernhardt LC, Wegner GP, Mendenhall JT. Intrave-
nous catheter embolization to the pulmonary artery. 
Chest 1970;57:329-32. [PubMed]
10.	 Fisher RG, Ferreyro R. Evaluation of  current tech-
niques for nonsurgical removal of  intravascular iatro-
genic foreign bodies. AJR Am J Roentgenol 
1978;130:541-8. [PubMed]
11.	 Coley SC, Jackson JE. Endovascular occlusion with a 
new mechanical detachable coil. AJR Am J Roentgenol 
1998;171:1075-9. [PubMed]
12.	 Beck A, Dagan T, Matitiau A, Bruckheimer E. Tran-
scatheter closure of  pulmonary arteriovenous malfor-
mations with amplatzer devices. Catheter Cardiovasc Interv 
2006;67:932-7. [PubMed]
13.	 Haitjema T, ten Berg JM, Overtoom TT, Ernst JM, 
Westermann CJ. Unusual complications after emboli-
zation of  a pulmonary arteriovenous malformation. 
Chest 1996;109:1401-4. [PubMed]
14.	 Radojkovic S, Kamenica S, Jasovic M, Draganic M. 
Catheter-aided extraction of  a steel coil accidentally 
lodged in the right ventricle. Cardiovasc Intervent Radiol 
1980;3:153-5. [PubMed]
15.	 Hosking MC, Benson LN, Musewe N, Dyck JD, Free-
dom RM. Transcatheter occlusion of  the persistently 
patent ductus arteriosus. Forty-month follow-up and 
prevalence of  residual shunting. Circulation 
1991;84:2313-7. [PubMed]
Hoffaʼs fat-pad inflammation in an HIV-positive patient
RCR Radiology Case Reports | radiology.casereports.net 3 2010 | Volume 5 | Issue 4
16.	 Transcatheter occlusion of  persistent arterial duct. 
Report of  The European Registry. Lancet 
1992;340:1062-6. [PubMed]
17.	 Richardson JD, Grover FL, Trinkle JK. Intravenous 
catheter emboli. Experience with twenty cases and 
collective review. Am J Surg 1974;128:722-7. [PubMed]
18.	 Tan CA, Levi DS, Moore JW. Embolization and tran-
scatheter retrieval of  coils and devices. Pediatr Cardiol 
2005;26:267-74. [PubMed]
Hoffaʼs fat-pad inflammation in an HIV-positive patient
RCR Radiology Case Reports | radiology.casereports.net 4 2010 | Volume 5 | Issue 4
